Abstract：This paper reports the investigation of the physical and chemical characteristics of the prepared 3Pt-2MgO-3ZrO2-2CeO2/Al2O3 DOC, based on its hydrothermal aging. As a result of impregnating and reducing the H2PtCl6 · 6H2O precursor on a γ-Al2O3 basis, it was well dispersed into small particles with the range 2-3nm. This was because the Al2O3 acted as a barrier to prevent movement of the catalyst particles. For a hydrothermally aged catalyst for 9h at 700℃, its performance when purifying harmful gases decreased compared to a fresh catalyst, but its specific surface area was at the same level. This was because the performance of the catalyst was reduced by the sintering of the precious metal Pt, rather than by washcoat sintering and pore clogging. For an excessively hydrothermally aged catalyst for 9h at 850℃, Pt grew into an approximately 50nm class, formed a cluster compared to a fresh catalyst. The CeO2 promoters also formed clusters among components of the same type, reducing their specific surface area to 114m 2 /g, which was 14% less than a fresh catalyst.
Introduction
Diesel engines are increasing in market demand in general passenger cars as well as commercial vehicles due to strong power, high fuel economy and efficiency, and low CO2 emissions. The harmful exhaust gases generated during the operation of a diesel engine include CO, NOx, HC, and particulate material (PM). torr for 0.5h. The crystalline structure of the catalysts based on the hydrothermal aging conditions was measured using a multi-purpose X-ray diffraction (XRD, X'Pert PRO, PANalytical) device 13) .
Experimental apparatus and conditions
The catalytic reaction apparatus is comprised of a gas supply part, catalytic reaction part, an analyzer, and controllers. Table 1 shows the composition of model gas components, determined by considering the gases emitted from a diesel engine. The overall flow rate of the model gases was set to 18L/min (space velocity 25,000 h -1 ) as a basis. 
Evaluation of performance
The DOC conversion ratio was investigated at catalyst temperatures in the range 100~375℃ in transient mode at a heating rate of 4℃/min. The conversion ratio was calculated using Eq. (1).
In Eq. (1), Gasesin and Gasesout are the gas concentrations at the inlet and outlet of the catalyst, respectively. The model gas used for evaluating the DOC catalysts comprised 500ppm NO, 500ppm CO, 500ppmC1 THC, 13% O2, and 7% CO2 in a N2 balance (SV 25,000 h -1
). 
Experimental results and discussion

Basic characteristics of catalyst components
Manufacturing process for DOC
Based on the fundamental characteristics of the precursor for a DOC, this study studied the of the catalyst manufacturing process shows that when Pt, MgO and CeO2 are loaded on a support, they are well dispersed into small particle sizes (Fig. 5 ).
The oxidation reaction of DOC and catalyst deactivation mechanism
The harmful gases emitted from a diesel vehicle include CO, HC, NOx, SOF and PAH. This study only considered CO, HC and NO.
Equations ( Thus, aging deactivates the catalysts and the LOT (light off temperature) is gradually realized in a high-temperature region, Therfore, the reaction temperature should be raised to maintain the conversion rate. 0℃. In addition, the conversion rate of THC (C3H8) is lower than that of CO and NO, because its activation energy is 2110 MJ/kmol, which is five times higher than that of CO (407 MJ/kmol).
Pt has a high selectivity for the oxidation reaction of CO and NOx, and Pd shows an excellent heat resistance and high selectivity with HC, Therefore, they are used to purify HC. However, any change in the crystal structure of the promoters (MgO, ZrO2, and CeO2) was not confirmed through from XRD peaks.
Conclusions
The determination of the characteristics of Pt and promoters based on the hydrothermal aging of 3Pt-2MgO-3ZrO2-2CeO2/Al2O3 DOC catalysts led to the following conclusions.
(1) Because of the impregnation and reduction of the H2PtCl6 · 6H2O precursors on a γ-Al2O3 basis, they were well dispersed into small particles with the range 2~3nm. This is because Al2O3 acted as a barrier that prevented the movement of catalyst particles.
(2) For a catalyst that was hydrothermally aged for 9h at 700℃, its performance in the purification of harmful gases decreased compared to that of a fresh catalyst; however, its specific surface area remained constant. This was because the performance of the catalyst was reduced by the sintering of Pt, rather than by washcoat sintering and pore clogging.
(3) For a catalyst that was excessively hydrothermally aged for 9h at 850℃, Pt grew to 50nm and formed clusters compared to a fresh catalyst. The CeO2 promoters also formed clusters among the components of the same type, reducing their specific surface area to 114m2/g, which was 14% less than that of a fresh catalyst.
